Nucleation and growth of ice in deeply undercooled erythrocytes.
Previous studies of the mechanism of freezing of erythrocytes in the absence of intracellular ice have been extended to define the catalytic sites responsible for promoting nucleation. The following aspects have been investigated: (1) the freeze propagation between undercooled erythrocytes, (2) the nucleation of ice in undercooled erythrocyte ghosts, and (3) the freezing behavior of undercooled hemoglobin solutions. The main findings are: (1) no cross-nucleation occurs between individual cells packed within the same emulsified water droplet; (2) the differential scanning calorimetric power-time curves of intact cells and ghosts are identical, indicating that hemoglobin does not affect ice nucleation; (3) the nucleation temperature of ice in an aqueous solution of hemoglobin (isolated from the cells) is substantially lower than that for the same solution when contained in the intact cell; (4) the threefold freeze concentration which accompanies the freezing of a 25% hemoglobin solution does not cause denaturation of the protein.